Isolation and purification of an active gamma-subunit of the F0.F1-ATP synthase from chromatophore membranes of Rhodospirillum rubrum. The role of gamma in ATP synthesis and hydrolysis as compared to proton translocation.
We have earlier shown that extraction of Rhodospirillum rubrum chromatophores with LiCl removed completely the beta-subunit of their coupling factor ATPase complex leaving the other four subunits attached to the membrane (Philosoph, S., Binder, A., and Gromet-Elhanan, Z. (1977) J. Biol. Chem. 252, 8747-8752). Further treatment of these beta-less chromatophores with LiBr, under the described optimal conditions, resulted in specific removal of one additional subunit, the gamma-subunit, and both subunits were purified to homogeneity. The beta, gamma-less chromatophores as well as the beta-less ones lost their ATP-linked activities, but retained their light-induced proton uptake, resulting in the formation of an electrochemical gradient of protons composed of both a pH gradient and a membrane potential. These results indicate that the removed beta and gamma subunits cannot be an integral part of an H+ gate in the R. rubrum chromatophore membrane. Each of the removed subunits could bind to the beta, gamma-less chromatophores, but such separate reconstitution of either beta or gamma alone did not lead to restoration of any ATP-linked activity. ATP synthesis and hydrolysis could be restored to the same extent to these chromatophores by their reconstitution with both beta and gamma. It is thus concluded that the presence of both subunits is required for ATP synthesis as well as hydrolysis by the R. rubrum F0.F1 complex. The identical degree of elimination and restoration of ATP synthesis and hydrolysis upon removal and reconstitution of beta and gamma indicates that in R. rubrum at least, there seems to be no reason for suggesting the operation of different catalytic sites for the two activities.